JP 99279378A Macnine Iranslation 



(19! [mi®] H^tll^rrlT !JP; 
(12* [i>fgfl»l] 'jiWAm^m (A) 

(I I ' [»Sfl#^] ttm^ 1 1 - 2 7 9 3 7 8 

(43 ■ [ttMB] ¥f$ 1 1 % i 1 9 9 9) 1 Ofl 1 2 B 

'54-- [%vm%m »itt*/\ov>i^vifjiis 
(5i> [siBft§«MSS6if] 

COSL 63 '00 

C08G 59 ''40 

H05K I. '03 610 
[F I ] 

C08L 63, 00 C 

C08G 59, 40 

H05K 1/03 610 L 
[52IS*] 
[iS*«ffl»] 9 

ita,Mw>m] ol 

(2i) [tam^] tm* 1 o- e 5 1 e s 

!22) [ffiglB] M10# (1998) 3 A31H 
[ISSl|#-^] 000004455 

[fiFJiXligfS] lsHifif?iEB?irf5 2TI 1 # 1 ^ 
(72; [ f£ % ] 



{ 19) [Publication Office] Japanese Patent ( mice UP) 

( 12) [Kind of Docunrnt] Japan Unexanined Patent Publication 
(A) 

(11) [Publication Nuniier of linexanined Application] Japan U 
nexunined Patent Publication 1 lei 1 1 - 27937K 

(43,1 [Publication r>ate of Unexanined .Application] i 999 ( 199 
9) October 12 day 

(54) [Title of Invention] FLAME RESISTANCE NONHALOGE 
X I POXY RESIN COMPOSITION . I SI THAT PREPREG 
AND LAMINATED BO/xRD FOR ELECTRIC WIRING PANEL 
WHICH 

(51) [International Patent Classification 6th Edition] 

COSL 63/(10 

C08G 59/ 40 

H05K E03 610 
[FI] 

C08L 63/00 C 

C08G 59/40 

H05K 1/03 610 L 
[Request for Examination] Examination not requested 
[Number of Claims] 9 
[Formof Application] OL 
[Number of Pages in Document] 7 

(21) [Application Number] Japan Patent Application Hei 10-8 
5168 

(22) [Application Date] 1998 (1998) March31 day 

(71) [Applicant] 
[.Applicant Code] 000004455 

[Name] HITACHI CHEMICAL CO. LTD. (DB 69-053-5794) 
[Address] Tokyo Shinjuku-ku Ni shishinj uku 2-1-1 

(72) [Inventor] 



ISTA'sPaterra(tm). Version 1.5 (There may be errors in the above translation. I STA cannot 

be held liable for any detriment from its use. WWW: http: wvw.intlscience.com Tel: 800-430-5727) 



P.l 



JF 99279378A Macmne Translation 
[SmXii/gffi] SWSTfim^^'MiM 5 0 01* 



(72) 



[ft*] ;ffiffl S»- 

[ftflriX iigfifi] HMgTSfrfT*1='Nl| 1 5 0 0 #t-tb 



(74) [rtSA] 
(57) [Mfa] 

it&ti, W h7 'V^>^'t4, 3e£14A<ia<. froiMti 



■J>aiii#*vS£|5]Rl::tt*tfcl=£fci#4v«t 



[Name] Obon Keniclu 

[.Address] Inside of Ibaraki Prefecture Shmvxlate ( ity Qiza ( )ga 
\va No. 15(K) I Iitachi (henieal Co. Ltd. ( I)B 69-053-5794) ^ 
Shimodate Works 

(72) [Inventor] 

[Nairn] Nakanura Yoshihiro 

[Address] Inside of Ibaraki Prefecture Shimodate City Qi7a Oga 
wa No. 15(K) Hitachi Chemical Co. Ltd. (DB 69-053 5794) 
Shimodate Works 

(72) [Inventor] 

[Nam:] Ikeda Kenichi 

[Address] Inside of Ibaraki Prefecture Shimodate City Qaza Oga 
wa No. 1 500 I Iitachi Chemical Co. Ltd. ( DB 69-053-5794) 
Shimxiate Works 

(74) [Attorney(s) Representing .Ml Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Nonhalogen and non-antimony material are used h 
eat resistance , tracking resistance and safetyare high, epoxy 
resin conposition where at same time flame resistance is 
superior, theprepreg and laminated board for electric wiring 
panel which use this are offered. 

[Means of Solution] Epoxy resin , In epoxy resin conposition 
which consists of curing agent and additive putting. All 
material content of halogen and antimony compound are 0. 1 
weight" o or less, are thecondensation polymer of conpound 
and aldehydes where at least one of epoxy resin and the(b) 
curing agent where at least one of (a) epoxy resin includes 
oxazol ine ring and theepoxy group in molecular skeleton 
simultaneously has phenols and triazine ring and theflame 
resistance nonhalogen epoxy resin composition which includes 
additive which possesses modified phenolic resin and (c) flame 
retardant aiding effect which are melted in methylethyl ketone 
with solid component 80 \vt% or less . It designates this as 
varnish it impregnates, dries in substrateand obtains prepreg, 
laminates metal foil in this one surface or both surfaces, heated 
conpression moldingdoes and obtains laminated board for 
electnc wiring panel. 

[Claims)] 
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[( lanii 1 j l-.poxy resm . In epoxy resin composition which eon 
sistsof curing agent and additive putting. All imterial content 
of halogen and antimony compound being 0. 1 weight" b or less, 
to he. It is a epoxy resin where to be little also one ot'(a) 
epoxy resinincludes o.woline ring and epoxy group in 
molecular skeleton siniiltaneously, it is acondensate of 
conpound and aldehydes where at least one of (b) curing agent 
hasthe phenols and tnazine ring and thmr resistance 
tx inhalogen epoxy resi n eonposi 1 1 on whi eh i ncl udes addi 1 1 ve 
wlucli]x>sse.sses ni>dified phenolic resin ;ind (c) flame retardant 
aiding effect which are melted in methyl ethyl ketonewith solid 
component 80 \vt% or less . 

[Claim 2] .Additive which possesses flame retardant aiding effec 
t is inorganic filler, \is-a-\is total weiglit 1 (X) parts by weightof 
solid conponent of epoxy resin and curing agent flame 
resistance nonhalogen epoxy resin composition which is stated 
tnthe Claim 1 which inorganic filler 30 to 250 parts by weight 
is combined. 

[Claim 31 Flame resistance nonhalogen epoxy resin compositi 
on which is stated in Claim 1 or Claim 2 which at least 
contatas theinorganic hydrate of 30 parts by weight or more as 
inorganic filler. 

[CI aim 4] It is a condensate of compound and aldehydes which 
possess phenols andthe tnazine ring using for at least one of 
curing agent and flame resistance nonhalogen epoxy resin 
composition which isstated in any of Claim 1 through Claim3 
where conpound where modified phenolic resin whichis melted 
in methylethylketone with solid component 80 wt% or less , 
jointly uses phenol and thebisphenol A or phenol and 
alkylphenols, possesses triazine ring is melamne. 

[Claim 5] As curing agent, it is a condensation polymer of com 
pound and aldehydes which at leastpossess phenols and 
tnazine ring and flame resistance nonhalogen epoxy resin 
composition which is stated in theany of Claim 1 through 
Claim4 which jointly uses novolak resin of modified phenolic 
resin and thephenols which are melted in methylethyl ketone 
with solid conponent 80 wt% or less and combines. 

[Claim 6] As epoxy resin, bisphenol A type epoxy resin or bis 
phenol F type epoxy resin where epoxy equivalent is 400 to 
600 g/eq theinside 50 weight % or more of epoxy resin was 
stated in any of Claim 1 through Claim5 whichis combined 
flame resistance nonhalogen epoxy resin composition 

[Claim 7] Flanx 1 resistance nonlialogen epoxy resin compositi 
on winch does not include phosphoRis-contmning conpound 
in llatre resistance nonlialogen epoxy resin composition which 
isstated in Claim 1 through Claim 6 
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[ClaimSJ I'repreg where ii designates tlant resistance nonlial 
ogen epoxy resin conposition which is stated in C laim 1 
tltrough Claim 7 as varnish, it impregnates, dries in substrate 
and is acqiured. 

[Claim')] Lainnated board for electric wiring panel where it us 
es combining prepreg of sani; kind or di flerent kindwiuch is 
stated in C'lainiS laninates nrtal foil in one surface or both 
surfaces, tlx." heated compression molding dws and is acquired. 
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[Description of tlx; Inv ention] 
[(XX) l] 

[ lechnoloacal Field of InventionJ Ihis invention insulating m 
atenal for electric wiring panel, flame resistance nonhalogen 
epoxy resin conposition which is suited for molding, for 
adlxesion and lasulating material for especially glass substrate 
epoxy resin electric wiring panel, regardsthe prepreg and 
lamnated board for electric waring panel which use that. 

[0002] 

[Prior .Art] Epoxy resin conposition has widely been used electr 
ically insulating material for center by electrically iasufating 
property, the electrical property, adhesiveness and 
mechanical property etc of cured product which aresuperior. 
As for these electrically insulating material, in order to be 
represented in insulating material for the glass substrate epoxy 
resin electric wiring panel, it can seek high flame resistance 
from aspect of safety and thehalogen type flame retardant , 
jointly uses antimony compound or phosphorus type flame 
retardant and etc flame retardation is done. But recently, 
regulation of matenal which from aspect of the environmental 
contamination and toxicity is used for these has increased, 
toxicity of dioxin or other organic halogen substance, 
carcinogenesis has become problem even among themand 
decrease and deletion of halogen substance are strongly sought. 

[0003] In addition, from problem of carcinogenicity of antimo 
ny, concerning the antimony compound it decreases, demand 
for deletion has increased. Medium phosphorus type flame 
retardant of this kind of condition and substitution with 
theinorganic hydrate it is proposed and is examined. 

[0004] 

[Problems to be Solved by the Invention] But, when flame retar 
dation it does with phosphorus type flame retardant as center, 
continuity truck isformed because of fire-retarding action due to 
property degradation and carbonizing promotionwith heat 
resistance and absorbed moisture in under high voltage easily as 
a result.the tracking resistance decreases. In addition, wiien 
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pliosplxiiiis type Hanr retardant winch designates red 
phosphorus as ninn eonponent lsused. dannge of phosphine 
gas which occurs at tint of pvTophorie andcont>usiion was 
problem, characteristic of laminated board and 
fabricabilityassuring both achievenrnts of tlant resistance and 
were difficult. In addition, when flant retardation it dcx;s with 
inorganic hydrate as center, thehigh tilling of extrenr extent of 
inorganic hydrate is necessary, or other problem where 
thefabricability and heat resistance etc of laminated board 
decrease considerably occurs, this invention solves these 
problem, heat resistance , tracking resistance and safety 
arehigh. it designated that epoxy resin conposition and use 
that prepreg and thelaminated board for electric wiring panel 
where at same time flame resistance . fabricability andthe heat 
resistance are superior are offered as object. 

[0005] 

[Means to Solve the Problems] As for this invention, epoxy res 
in , In epoxy resin conposition which consists of curing agent 
and additive putting, All material content of halogen and 
antimony conpound being 0. 1 weight% or less, to be, It is a 
epoxy resin where to be little also one of ( a) epoxy 
resinincludes oxazoline ring and epoxy group in molecular 
skeleton simultaneously, it is acondensate of conpound and 
aldehydes where at least one of (b) curing agent hasthe phenols 
and triazine nng and it is a flame resistance nonhalogen epoxy 
resin conposition which includes additivewhich possesses 
modified phenolic resin and (c) flame retardant aiding effect 
which are melted in themethyl ethyl ketone with solid 
component 80 wt% or less . In addition, this invention, 
additive which possesses flame retardant aiding effect is 
themorganic filler, inorganic filler 30 to 250 parts by weight it 
combines when vis-a-vis total weight 1 00 parts by weight of 
thesolid component of epoxy resin and curing agent, when 
inorganic filler which isdesirable,in addition, at least contains 
inorganic hydrate of 30 parts by weight or more as inorganic 
filler, iscombined they are desirable ones. Furthermore, this 
invention is condensation polymer of compound and aldehydes 
whichpossess phenols and tnazine ring which are used for at 
least one of the curing agent and when conpound where 
modified phenolic resin which is melted in methylethyl 
ketonewith solid component 80 wt% or less jointly uses 
phenol and bisphenol A or phenol andthe alkylphenols, 
possesses triazine nng is melanine it is a desirable flame 
resistance nonhalogen epoxy resin conpositioa And, as 
curing agent, it is a condensation polymer of conpound and 
aldehydes which at least possess phenols and triazine nng and 
when it jointly uses thenovolak resin of modified phenolic resin 
and phenols which are ntlted in methylethyl ketone vviththe 
solid eonponent 80 \vt% or less and corrbines it is desirable, 
when bisphenol A type epoxy resin or bisphenol F type epoxy 
resinwhere epoxy equivalent is 400 to 600 geq as epoxv resin. 
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is eonbmed insidcoO weigh! % or more ot epoxy resm they arc 
desirable ones. In addition, this i mention unless phosphorus- 
containing conpound is included tracking resistance in orderto 
inprove, in aforementioned flame resistance nonhalogen 
epoxy resin conposition, is desirable tlanr resistance 
nonhalogen epoxy resin composition. It is a laninated board 
lor electric wiring panel where and. it designates flanv 
resistance nonhalogen epoxy resin conposition as thevarnish. 
it impregnates, dries in substrate and produces prepreg, it uses 
confining prepreg of same kind or different kind of this 
prepreg. lamnates thenrtal toil in oik surface or both surfaces, 
heated conpression molding does and is acquired. Is used for 
prepreg as for substrate which, woven fabric or nonwoven 
fabric desirable. Using prepreg of same kind which is acquired 
from prepreg or thenonwoven fabric of same kind which is 
acquired ifom woven fabric respectively withthe alone, it 
laminates prepreg which is acquired to both surfaces ofthe 
prepreg which it makes laminated board, in addition, like 
conposite laminated board isacquired from nonwoven fabric 
from woven fabric, furthermore lamnates themetal foil in 
outside and heated conpression molding does and obtaias 
laninated board for theelectric wiring panel. If and, as for flame 
resistance nonhalogen epoxy resin conposition which is used 
for woven fabric and nonwoven fabric,the conposition iaside 
range it is good differing. 

[0006] 

[Embodiment of Invention] As for these inventors, Concerning 
flame retardation technique result of diligent investigation, In 
epoxy resin conposition which coasists of additive which 
possesses epoxy resin andthe curing agent and flame retardant 
aiding effect putting, All material content of halogen and 
antimony conpound being 0. 1 weight% or less, to be, Being a 
epoxy resin where to be little also one of epoxy resin 
includesthe oxazoline ring and epoxy group in molecular 
skeleton simultaneously to be, It was a condeasation polymer of 
conpound and aldehydes where of curing agent also theone has 
phenols and tnazmenng little and you used modified phenolic 
resin whichis melted in methylethylketone with solid 
component 80 wt% or less , when additive which possessesthe 
flame retardant aiding effect is combined, you discovered fact 
that theabove-mentioned problem is solved and this invention 
reached to completion. It possessed heat resistance and 
tracking resistance and, with epoxy resin conposition of this 
inventioathe epoxy resin conposition where safety 
furthermore is superior highly in flame resistanceit became offer 
possible. 

[0007] Little also it is a epoxy resin (A) where one includes oxa 
zoline ring and theepoxy group in molecular skeleton 
simultaneously as epoxy resin in this invention, it is aepoxy 
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resin of structure \stneh is slxnwi with Fomiila ( 1 ). R in 
Forniila ( 1 ) is staicture which excludes isocyanate group 
fromvanous poK'tiirx'tiortil isocyanate conpound. n is 0 to 2. 

[000X] 

[Chemical Fomiila 1 ] 
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[(XX)9] You can list bisphenol A type epoxy resin . bisphenol 
F type epoxy resin , phenol novolac type epoxy resin . 
bisphenol A novolac type epoxy resin , cresol novolac type 
epoxy resin , the eye loali pi latic epoxy resin , heterocyclic 
epoxy resin and diglycidyl ester type epoxy resin etc as other 
epoxy resin (B) which areused with this invent ioa regard to 
this invention, you jointly use such as addthe epoxy resin (A) 
alone or several kinds, according to need epoxy resin (B) 
adjusting to use objective it is aselectable. In addition, when 
flame resistance nonhalogen epoxy resin conposition of this 
invention substrate and you use for theeonposite laninated 
board which composite nuking of woven fabric or nonwoven 
fabric is done, because 50 weight % or more in theepoxy resin 
which uses bisphenol A type epoxy resin or bisphenol type 
epoxy resin where epoxy equivalent is 4(X) to 600 g/eqas 
epoxy resin, using you can measure both achievements of 
iruldability, characteristic and cost it is desirable. As for this. 
As curing agent which is used with this invention phenols , It is 
a condensation polymer of conpound and aldehydes which 
possess triazine ring andthe modified phenolic resin which is 
nulted in methylethyl ketone with solid component 80 wt% or 
less reactmtybecomes high, when bisphenol A type epoxy 
resin or bisphenol F type epoxy resin where epoxy equivalent 
is under the400 g/eq 50 weight % or more in epoxy resin you 
use in order hardening speed to pass,formation under low 
pressure under 5 MPa difficult and warpageafter ordinary state 
and heat treatment becomes large. In addition, when bisphenol 
A type epoxy resin or bisphenol F type epoxy resin where 
epoxy equivalent exceeds the600 g'eq are used 50 weight % or 
more in epoxy resin is because heat resistance of thecured 
product, it reaches point where flame resistance and glass 
transition tenperature decrease. 

[(X)10] Phenols of curing agent using with this invention, it is a 
condensation polymer of tlieconpound and aldehydes which 
possess triazine ring and also it is possible tone able to list 
phenol and bisphenol A , bisphenol F. bisphenol S or otlier 
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poKvalent phenols, the creso! . xvkwl , ethyl pheixil , 
butylphenol or other alkylphenols . anrno phenol and phenyl 
pheml etc asthe phenols in order to use in order to obtain 
mxlitied phenolic resin which is nrltedin nrthyleth>'l ketoix; 
with solid conpoix'nt SO wt" n or less . to jointly use one. two or 
more kinds. When when you use. from \vtx.'n phenol is used 
with alone t'onnngm laninated btxird coniiiruition ot 
preferably phenol aixi bispheixil A. or. coirbining tlx; phenol 
aixl alkylplieixils, reactmty wix.'n hardening to be control etl, to 
besuperior in nuldability. in addition, when you tise cont>ining 
bispheix)l /Vuxi alkylplx;ixil, because from when it is a phenolic 
resin which is used with tlie alone it is superior in flame 
resistance it is desirable. In additiou you can list md amine or 
benzogmnanine , acetoguanamne or other guanamine 
dernatne . cvanunc acidor ntthyl cyanurate . ethyl cyanurate 
or other cyanuric acid derivative and isixyanuiic acid or 
methyl lsocyanurate and ethyl cyanurate or other isocyanune 
acid derivative etcas conpound which possesses tnazinenng. 
preferably heat resistance and flame resistance being 
satisfactory, inexpeusive melanine is suitable. As for 
conpound which possesses triazine ring, to assure flame 
resistance , tlx: reactivity aixJ heat resistaixx' or other 
optinization by adjusting for exanple N( nitrogen) content by 
changing, it is possiblethe types and amount used. As aldehydes, 
it is not something to which formaldehyde , paraforrmldehyde , 
thetnoxane and tetra oxymethylene etc are listed and are 
limited in these, formaldehyde isdesirable from ease of 
handling, torn "aldehyde and the parafornuldehyde are desirable 
from especial ly cost or other reason. 

[(X) 1 1 ] Synthetic method of modified phenolic resin which is us 
ed with this invention, theaforementioned phenols . primary 
material of conpound and aldehydes whichpossess triaziix; 
ring with proportion which becon~es desired N( nitrogen) 
content and the hydroxy group equivalent, reacts under 
catalyst. As catalyst of this time, basic catalyst is desirable from 
fact thatthe solubility of conpound which possesses triazine 
ring is satisfactory, vvhenthe metal etc it renmus even among 
them as catalyst reniunder,because it is not desirable as 
electrically insulating material, amine is desirable, sequence of 
reaction is not restricted, primary material all it is simultaneous, 
the primary material of 2 kinds it is possible also, selectively to 
react first.the stability control being possible with acetone . and 
reacting under existingof methylethylketone or other various 
solvent it isdesirable. Follovvingneutralization, water wash , 
heat treatment and distillation etc tothe conventional method 
it d(x?s reaction product and removes unreacted phenols . 
aldehvdes . the methvlol group and solvent and it obtains 
modified phenolic resin which is used with thethis invention. 

[0012] Furthermore, several types confciningjointly using modi 
lied phenolic resin of curing agentuhich is used with this 
invention withnovolak resin of other pheix>ls it canuse. as 
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curing agent Ixvuuse with curing agent alone it is possible to 
obtain tlieni)ldabihty aixi limit resistance and heat resistance 
which tire not acquired with thatalso it is desirable to jointly use. 
It conbines curing agent in range of hydroxy group 0.5 to 1 .5 
equivalent of curing agent vis-a-vistlxxpoxy group 1 equivalent 
of" epoxy resia 

[<X)13] You can list inorganic filler as additive winch possesses tl 
iuir retardant aiding effect, it isausable alunmiDii hydroxide . 
iuignesium hydroxide . zeolite tux! hydrotalcite (DANA 16b. 6. 
2. 1 ) or other inorganic hydrate . clay . tlx; talc . wollastonite , 
mca, calciumcarbonate , magnesium carbonate , alumna, 
tlx; silica , glass powder or other general -purpose inorganic 
tiller and zinc borate, zinc stannate , the zinc 
hydroxystannate or other li{ boron), Sn (tin) tiller and zinc 
oxide and tin oxide or other nrtai oxide . or, red phosphorus 
or other inorganic phosphorus type material andthe copper 
and zinc or other nitrate salt etc without restnctioa In 
addition, treating these inorganic filler with silane coupling 
agent or titanate coupling agent , etc adhesiveness of theorganic 
resin component ;ind inorganic filler is inproved by using, 
stability and safety forthe heat resistance and tenperature and 
humdity increase and are desirable. 

[(X)14] Using only nutenal where content of halogen and anti 
mony conpound is the<). 1 weight" <> or less, in order to achieve 
flame resistance of goal. It is necessary to mike content of 
tnazine ring in epoxy resin composition many, butthe N 
content in organic resin solid component is limit to 5 weight % 
extent, in order to achievethe flant resistance UL94V - 1 or 
UL94V - 0, if ignoring other characteristic and moldability, 
youuse special epoxy resin, or increased weight you do not do 
modified phenolic resin which is used withthe this invention 
extrently, it is difficult suitably. Because of that, for flame 
resistance UL94V - 1 or UL94V - 0 achievement, additive 
whichpossesses flans retardant aiding effect is necessary, 
inorganic filler is desirable as additive which possesses flame 
retardant aiding effect, whenthe inorganic filler 30 to 250 parts 
by weight is combined vis-a-vis total 100 parts by weight of 
solid component ofthe epoxy resin and curing agent, is 
desirable. 30 parts by weight or more conferring inorganic 
filler, decreasing ratio of combustible substance,furthermore for 
flame resistance UL94V - 0 achievement 30 parts by weight or 
more it is desirable as theinorganic filler to use inorganic 
hydrate. In order tracking resistance to inprove, when 
phosphorus-containing conpound is not used, 100 parts by 
weight or moreit is desirable to combine inorganic filler. When 
conpounded amount of inorganic tiller exceeds 250 parts by 
weight, ratio of inorganic fillerbeing too large, it inpregnates 
varnish of flame resistance nonhalogen epoxy resin 
conposition in nonwoven fabric.and woven fabric substrate 
dries and. void and uneven coating etc due to viscosttymcrease 
occur in prepreg which is acquired, are lieat resistaixeof 
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laninuted board which is acquired and such as tabricability aixl 
insulating property areinfenor tendency to which. When 
furthermore heat resistance of high level, fabncability and the 
insulating property are sought, it can assist tlanr resistance with 
inorganic tiller, with tlx; organic substance additive . from 
cliaractenstic of laninated board it can inprove by reduced 
aiu>untdoing inorganic tiller. 

[0015] As organic substance additive, because lnprovenrnt off 
lanr resistance and heat resistatKC catxlo also ndanine 
cyanurate , ndanine plxjsphate or other nrlamme derivative 
and phosphate ester, pkisphiie ester . ammonium 
polvphosphate . the nitrogen-containing phosphorus 
conpound , tnmethyl phosphate . tri ethyl phosphate . tn 
phenyl phosphate . tnphenyl phosphite or other various 
organophosphorus conpound andthe epoxy resin or other 
thermal curing resin powder and silicone conpound , 
polyphenylene ether , polyphenylene sulfide and 
polyethylene terephthalate or other thermoplastic resin or 
themodified material etc which are hardened beforehand, also it 
is effective tocombine. However, as before inscribed, when 
phosphorus-containing conpound is used, flane retarding 
actionpronntes formation of carbide and because there is action 
whichcovers surface part with already burning nutter, tracking 
resistance deteriorates considerably. Because of that, when you 
use for application where tracking resistance isrequired, forcible 
it is desirable not to use, as for only port ionvvhere tracking 
resistance of outer layer part of laninated board is required it is 
desirableeven with when you use to use epoxy resin composition 
which does not use phosphorus-containing conpound. 

[0016] With this invention in nuking epoxy resin (A) where to 
be little also oneof epoxy resin includes oxazoline ring and 
epoxy group m molecular skeletonsinultaneously in addition to 
action and effect above necessary todepend, It makes decrease 
where fabric-ability due to large amount combination ofthe 
inorganic filler which is necessary to case where level of flame 
resistancebeing required is high and tracking resistance due to 
addition of decreaseand phosphorus-containing conpound of 
heat resistance are considerable greatly improvementpossible, it 
designates that each characteristic balance is maintained at 
thehigh level as realizable. It is a 5 to 50 weight % in epoxy 
resin as compounded amount where epoxy resin(A) is desirable, 
under 5 weight % it becomes lacking in improvement effect of 
fabneabihty, the heat resistance and tracking resistance when 
it exceeds 50 weight %, reactivity quick andthere is a tendency 
where moldability decreases. Regarding application which is not 
problem in moldabi lity it is notsonrthing which restricts upper 
limit of especially combination 

[fX)17] Inorganic fiber substrate like synthetic organic fiber subs 
trate. glass mid asbestos like natural fiber substrate , the 
aramid , poly vinvl alcohol . polyester and acrylic like 
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cotton aixi hnteras substrate winch is used with this invention, 
is used. From flanr resistance, glass fiber substrate is desirable 
As glass fiber substrate, glass nonwoven fabric which glues 
woven tiibnc or nonwoven fabric and slxirt liber winch usethe 
\i glass , ( ' glass . [) glass ;ind S glass etc with organic binder, 
furthermore, you can use also those which glass fiber and 
cellulosic fiber andthe organic fiber blending are done. 

[0018 J As tor this invention, conpoinxl which contains tnazine 
ring which contains N( nitrogen) whiehraises Hani; resistance as 
curing agent plienols , In order aldehydes aixl to use modified 
phenolic resin which condensation polymerization is done, it 
ispossible to obtain flame resistance nonlialogen epoxy resin 
composition which is supenor in balance of high flame 
resistanceand other characteristic bv with state which is 
stabilized taking inthe N ! to large amount in nulecular structure, 
it confines inorganic filler furtheimoreas additive which 
possesses flanr retardant aiding effect which raises flame 
resistance. In addition, it operates synergistic by jointly using 
flame retardant wherethe tenperature region which operates 
differs each flame retardant is used with alone byconparison 
with case where as inorganic filler, fire-retarding action and 
andfurthermore it is possible to obtain flame resistance 
nonlialogen epoxy resin conposition which is supenor 
inbalance of high flanr resistance and other characteristic. 
Furthermore, in addition to epoxy resin ( A) which is trade 
necessary becausethe oxazoline ring is included, is supenor in 
heat resistance and flame resistance, then in aforementioned 
Formula ( 1 ) OH group of 0 to 0.5 and reaction siteadjusts also 
flexibility and toughness little and having, fact thatquite it is 
superior in tracking resistance was discovered. As for 
isocyanate conpound which is used in order to obtain epoxy 
resin (A) polymcthylene * polypheny! * polyisocyanate , 
blocked isocyanate and urethane conpound etc which mask are 
done are listed by the toluene di isocyanate , naphthylene - 1 ,5- 
di isocyanate or other bifunctioral and r»lyfiinctional 
isocyanate conpound , and its oligomer and alcohol and 
thephenol but it is not limted in these, 2 kinds or more it is 
good coirbiningthe isocyanate conpound which is used, it is a 
preferably bifunctional isocyanate conpound, this when number 
of functional groups is toonnlti, is because shelflife of varnish 
and prepreg decreases, flame resistance , heat resistance , 
fabric-ability and tracking resistance etc it becomes possibleby 
using flame resistance nonhalogen epoxy resin conposition of 
this invention to achieve with high level, this invention is 
explained concretely below with Working Exanple . butthe 
this invention is not something where is limited in only this 
Working F.xanple. 

[0019] 

[Working Example! s)] Hpoxy resin aixl curing agent which ar 
e used for Working Example and Conparative Fxanple in ( 
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Working hxanple 1 to 10 aiKl amparalive hxanple I to 10) 
Table Knovolak resin of modi tied phenolic resin and 
phenols), additive etc which possesses tlanie resistance aulintz 
effect was shown. As tor curing agent AB.C of Table 1 , Bem>i 
a nix.li tied phenolic resin which is acquired with ntthtxl which 
yon nuntionearlier to be. Vis-a-vis solid component 100 parts 
by weight of prmiiry materia! which is slxiwn in Table 1 , to 
addthe triethylammeof 0.35 parts by weiglit as catalyst 5 hours 
reacting with 80 (' .while removing water next, temperature 
rise to do to 125 °C, while the2 hours after reacting, reinmng 
water under antient pressure, after thetenperature rise doing 
to 1 85 T, rennvi ng phenol etc which is a unreacted 
matterunder vacuum it acquired modified phenolic resin. It 
produced varnish and, with method which is shown below the . 
painting ( impregnation and drying) to substrate it produced 
prepreg, heated conprcssion molding itdid this and making use 
of copper foil, laminated board for electric wiring panel formed. 
In order to become combination which is shown in Table 2 
each one kind or more you used epoxy resin and curing agent 
and in order for epoxy group andthe hydroxy group of epoxy 
resin and curing agent to become equivalent, youcombined, you 
combined additive which is shown in Table 2,vis-a-vis total 100 
parts by weight of solid component of epoxy resin and curing 
agent, inorderfor ratio of solid component in varnish to 
become 75 +/- 3 wt% youagitated including solvent 
methylethyl ketone and produced varnish, in order for solid 
component to become 5 2 wt% in glass cloth ( thickness 0.2 
nm and weight 2 1 0 g/m2 ),it impregnated varnish which is 
acquired 1 0 min dried with the 1 60 °C and acquired prepreg for 
surface layer. In addition, in order to become solid conponent 
89 weight% m glass nonwoven fabnc (weight 73 g'rrC), it 
inpregnatedthe aforementioned varnish, between 7 min dried 
with 1 60 °C andacquircd prepreg for core material layer. It 
arranged prepreg for surface layer respectively in one layer at a 
time both outer layers and arthat time 3-ply lamination did 
prepreg for core material layer, arranged electrolytic copperfoil 
of thickness 18 min outermost both layers, heated with 1 70 
°C , 8 0 rrin andthe 4 MPa press molding did, acquired both 
sides copper-clad composite laminated board of thickness 1.6 
mm In addition, it arranged prepreg for surface layer in both 
outer layers and arthat time one layer laminated prepreg for 
core material layer, arranged theelectrolytic copper foil of 
thickness 18 m in outermost both layers, heated with 1 70 
°C , 8 0 min andthe 4 MPa press molding did, acquired both 
sides copper-clad composite laminated board of thickness 0.8 
mm flame resistance , rroldability , tracking resistance , 
drilling behavior and copper equippedheat resistance were 
measured concerning composite laminated board which is 
acquired.the result was sIkiwti in Table 2. Furthermore .it did 
measurement method as description below. 



KttJtt: UL94ltUtK;4lCj:y|a«Lfc. 



Flame resistance : It tested with UL94 vertical test nethod . 
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Moldabihty . Ii renmed copper foil ofconposite laminated bo 
ard with etching , it appraisedconceming generation condition 
of void mainly. There was rx)t occurrence of void and with 
those where voidoccurs with tlx>se where trace void occurs 
with satisfactory ones,, itappraised those wfiere penpliery of 
thing and laminated board where the void occurs in entire 
surface beconrs thin as X. 

Tracking resistance : While removing copper toil ofconposite 
larnnated board with etching . producing Ihetest piece of 50 X 
>0 mm, setting electrode to 4 mn interval, imparting dointrthe 
constant voltage until from injector it dnps 0. 1 weight % 
electronic solution of annioni urn chloride withthe 30-sec 
interval, test surface does tracking breakdown, number of drops 
was sought. Changing voltage next, it nude relating curve of 
voltage and number of drops,it sought voltage (C.T.I) which 
corresponds to 50 drop. 

Drilling behavior : Both surfaces copper-clad composite larnnat 
ed board of thickness 1.6 mm 3 nuking use of undercut drill of 
pileand diameter 0.6 mm, hole opening was done with drill 
rotation rate 65Krpm and drill feed rate 2.8 mnmi When 
doing hole opening , those which have rise around holeof 
laminated board with mark, you appraised those which are 
not as the.circ. symbol. 

Copper equi pped heat resistance : Until composite laminated bo 
ard while copper foil is attached, test piece is produced inthe 
size of 25 X 25 mm, this is floated in solder bath of 260 °C, 
the blistering and release occur, time was measured. 

[0020] 
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[0022] Fromresult of Working Example and Conparative Ex 
ample which are shown in Table 2,the flame resistance and 
heat resistance improve by jointly using epoxy A whichincludes 
oxazoline ring and epoxy group in this invention in nrilecular 
skcletonsimultaneously, add and can verify that drilling 
behavior and tracking resistarceirrprove coasiderably. 
Especially, flame resistance V - 1 is attainable with laninated 
board of thickness 1 .6 mm by the30 parts by weight ornnre 
adding inorganic filler from Working Exanple 1 , with Working 
Exanple 2 which uses themetal hydrate for inorganic filler 
flame resistance V - 1 becomes attainable with laminated board 
of thethickness 0.8 nrnand is desirable. In addition, it can 
verify curing agent of rrelamine from Working Exanple 3, 4 
thatthe heat resistance is satisfactory. At same time, it 
understands that formed void decreases epoxy eqirivalentthe 
epoxy resin of 400 to 600 g/eq 50 weight % or more in epoxy 
resin by using from Working Exanple 5, 6. Furthermore, As 
curing agent from Working Example 7, 8 phenols , It is a' 
condeasation polymer of compound and aldehydes which 
possess triazine ring andthe modified phenolic resin which is 
■idled in methylethyl ketone with solid component 80 wt% or 
less, jointly usesthe phenol and bisphenol A or phenol and 
alkylplienols, be able to controlformed void occurrence with 
modified phenolic resin and aforementioned n-ndified phenolic 
resin andjointly uses ixnolak resin of phenols fact that 
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conpound whichpossesses triazme ring !>, nrlamne, also heat 
resistance beconrs satisfactory. In addition, as tor laminated 
board of thickness 0.8 imi tlant resistance V - 0 tor achieving 
useof organic phosphorus-containing conpound is necessary, 
but Working Hxanple 10 which usesoxazoline ring of the this 
invention and epoxy A which includes epoxy group in 
molecular skeletoasi mil taneously, while inuiitaining tracking 
resistance and heat resistance, hasachieved 11 aire resistance V - 
0 with lamnated board of thickness O X nm 

[0023] 

[Effects of the Invention] As for flam; resistance nonhalogen e 
poxy resin conposition of this invention and prepreg and 
lamnated board for the electric wiring panel which use that, 
heat resistance . tracking resistance and safety arc high, atthe 
same time it is a flame resistance, laminated board winch does 
not include the halogen and antimony can be offered. 
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